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快速类别筛选方法。实验结果表明 ENR、CIP、NOR 和 OFL 浓度均在 50 ∼ 300 
ng/mL 范围内呈线性，检出限分别为：8.49 、10.33、8.16、和 4.36 ng/mL， 斑
点检出限分别为：3.21、3.32、2.58 和 1.31 ng/孔。该方法运行成本低，不需要昂
贵的仪器，操作简单，适合于大批量样品的快速检测。有望将该方法应用于水产






量进行了测定。研究了 PPESO3 荧光光谱活性对 FQs 的响应。以 OFL 为代表研
究了 pH 对 FQs 猝灭 PPESO3 荧光效率的影响，通过光谱表征，探究其相互作用
的机理。实验结果表明在 pH 5.0 的 B-R 缓冲溶液中，ENR、CIP、NOR、和 OFL
等四种FQs药物对PPESO3荧光猝灭现象具有共性，猝灭常数在1.7 ×106 ∼ 2.6×106 
M-1 之间；在较低浓度范围 5 ∼ 250 ng/mL 时成良好的线性关系，方法的检测限在
2.1 ∼ 2.9 ng/mL 之间。当浓度大于 250 ng/mL 曲线出现向上翘的趋势，即超猝灭
现象。利用 FQs 对荧光共轭聚合物的荧光超猝灭作用可使这类聚合物成为一种


























Nowadays, people need more animal origin foodstuffs everyday, so the residues 
of veterinary drugs in our foods become one of the most noticeable problems for 
security, which causes acute or chronic disease to public health and bacteria 
tolerance to the drugs, also causes many potential harm indirectly to health by 
circumstance and food chain. More and more researchers are studying on the 
determination of veterinary drug residues and methods that are characteristic of 
simplicity, sensitivity and high-throughput are still needed. 
Fluoroquinolones (FQs) are one group of synthetic antibiotics. The FQs 
antibacterial agents are widely used to treat various bacterial infectious diseases of 
livestock, poultry and aquatic animal field because of their excellent antibacterial 
activity, wide spectrum, high bioavailability and low cost. Recently, the residues of 
FQs in aquatic products have become a hot concern. The residues of FQs in aquatic 
products not only have bad effect on human beings and enviroment, but also impact 
the export of China’s aquatic products， market competitiveness,  social effects, etc. 
Therefore, it is imperative to detect and monitor the residues of fluoroquinolones in 
fishery product. The official method used for the determination of FQs in 
aquaculture is HPLC. It bears highly sensitive and good selectivity .But, it still 
suffers some disadvantages, including high price, requirement of special equipment, 
time-consuming and to name only a few, which make it not suitable for rapid, high 
sample throughput measurement. This thesis is aimed at developing a new 
methodology for fast screening of FQs in aquatic products . Fluorescent conjugated 
polymers (FCPs) exhibiting many interesting and useful properties， such as strong 
absorption， strong fluorescence, and good conductivity. Because of the “molecular 
effect”, highly delocalized excitons or electrons can migrate freely and rapidly along 
the polymer backbone and serve several fluorophores. Thus, a single quencher 
















fluorophores. The entire polymer chain which will greatly enhance the ability to 
sense analytes at very low concentration. Therefore, in recent years, chemo- and 
biosensors based on the superquenching of conjugated polymers are gaining 
increasing attention in many fields such as the assays of metal ions, organic 
compounds, and biomolecules. Based on the advantages of FCPs, the research of 
detecting FQs by FCPs was outlined. At last based on the separation principle of 
membrane, The micoplate membrane joint for separation, enrichment and detection 
of veterinary drug residuls was designed. 
This thesis consists of five chapters. 
Chapter 1, Introduction. A brief introduction of structures , development, 
category , pharmacology, maximum residue limits(MRLs) and residue analysis of 
quinolones were given. Then the introduction of structures ,development, category 
and Amplified Qenching mechanism of conjugated polymers were introduced. We 
also introduced the application of conjugated polymer in the chemical and biological 
sensing. A simplicity, high throughput, low cost, use of fewer pollutants, and 
reasonable sensitivity method of determine FQs was proposed. Based on the 
advantages of FCPs，the reseach plan of detecting FQs by FCPs was outined. A 
Micoplate membrane joint design was also outlined for separation, enrichment and 
detection of veterinary drug residuls bearing fluorescence property. 
Chapter 2，Determination of Quinolones by Micoplate-CCD Camera Imaging of 
Micellar Sensitizing Fluorescence . A methodology for the screening of fluoroquinol- 
ones (FQs) including Enrofloxacin (ENR), Ciprofloxacin (CIP), Norfloxacin (NOR) 
and Ofloxacin (OFL) had been proposed. This method was based on the fluorescence 
of FQs could be sensitized by micellar system and By coupling charge-coupled device 
(CCD) camera imaging. Linear calibration curves were obtained over a range of 50 
ng/mL ∼ 300 ng/mL for all four Fluoroquinolones. The limit of detection (LOD) 
defined as 3σ for ENR, CIP, NOR and OFL were 8.49, 10.33, 8.16 and 4.36 ng/mL. 
The method has been demonstrated to bear some advantages, such as its simplicity, 
high throughput, low cost, use of fewer pollutants on comparison with the official 
















sceening of FQs. 
Chapter 3, Studies on the application of Conjugated polymer PPESO3 sensing for 
FQs. We introduced the synthetic route for the preparation of monomer and the final 
conjugated polymer PPESO3 used in our experiment. We also introduced the 
fluorescence spectroscopy and absorption spectroscopy of PPESO3 in different 
solutions. Life time , Quantum yield, Moleculer weight of PPESO3 were determined. 
The interaction between fluorescence conjugated polyelectrolyte PPESO3 and OFL  
had been studied in aqueous solution by UV-vis absorption spectra and fluorescence 
spectra.Then quenching mechanism was presumed.The Ksv ranged from 1.7 ×106 
M-1of NOR to 2.6×106 M-1 of ENR in 5 mM (pH 5.0) B-R buffer solution. Linear 
calibration curves were obtained over a range of 5-250 ng/mL for all four 
Fluoroquinolones. The limit of detection (LOD) defined as 3ó for ENR, CIP, NOR 
and OFL were 2.1, 2.8 , 2.9 and 2.5 ng/mL. The low limit of detections, high values of 
Ksv and broad Linear range made this method excellent for determine FQs. 
Chapter 4, Studies on the Micoplate Membrane Joint for separation and 
enrichment . A Micoplate Membrane Joint was designed for separation, enrichment 
and detection of veterinary drug residuls bearing fluorescence property . 
Chapter 5, Conclusions and Perspectives. The research work was summarized 
and the prospect field was given. 
 
Key words: veterinary drug residuls; Fluoroquinolones; Microplate; CCD camera 
Imaging; Micellar sensitized; Fluorescent conjugated polymers; Superquenching; 
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